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Hepatic fibrosis is a key factor in the chronicity of liver disease and the development of cirrhosis. Although the excessive accumulation of fibers in the hepatic parenchyma may be caused by collapse of the preexisting framework, new formation of collagen as a rule complicates such collapse and is often the primary event (1) . While fibrogenesis in the portal fields shares morphologic characteristics with similar processes elsewhere in the body, intralobular fibrogenesis is less well understood and the cells engaged in this process are at present not defined. In recent years, attention has been focused, mainly as a result of electron microscopic studies, upon the perisinusoidal cells [Ito cells (2, 3) or lipocytes (4) ] located in the Space of Disse between the sinusoidal endothelium and hepatocytes. These cells contain small fat droplets displaying strong vitamin A fluorescence and some rough endoplasmic reticulum but, in contrast to Kupffer cells, are free of phagosomes. Morphologic investigations have suggested that they play a role in vitamin A metabolism (5, 6) and are resting precursors of parenchymal fibroblasts (7) (8) (9) (10) (11) (12) have recently been characterized, and the presence of at least two types in the liver has been demonstrated by biochemical and immunofluorescent techniques (13, 14) , the types of collagen related to lipocytes were investigated in the present study. MATERIALS (15, 16) .
RESULTS
Vitamin A supplementation resulted in prominence of lipocytes without significantly altering the light microscopic appearance of paraffin-embedded material. The total amount of collagen estimated by determination of hepatic hydroxyproline was the same in rats supplemented with vitamin A and rats not supplemented, the collagen concentration increasing in CC14-treated animals from 1.00 mg to 1.71 mg of hydroxyproline per g of dried, defatted tissue at the end of 6 weeks, and from 1.17 mg to 5.03 mg of hydroxyproline after 12 weeks. Light and electron microscopy After 1 or 2 weeks' duration of the experiments, the livers displayed centrolobular necrosis with steatosis in the surrounding parenchyma. The necrotic area contained, besides macrophages, conspicuous numbers of lipocytes, as shown by many Phosphin-3R-positive fat droplets imparting a fading vitamin A autofluorescence. Lipocytes were also recognized in 1 ,um thick sections and under the electron microscope. They were far more conspicuous, and indeed presented a striking appearance, after vitamin A supplementation (Fig. 1) , when the cells appeared larger and contained a greater number of fat droplets, the latter imparting a strong vitamin A autofluorescence. They were intermixed with pigmented macrophages containing granules giving a yellow, nonfading autofluorescence, presumably of lipofuscin. Fibroblasts were not conspicuous in the necrotic area in the first 2 weeks.
In animals treated for longer periods, connective tissue septa linking central zones with each other were observed after 6 weeks; after 12 and 24 weeks, the septa extended to the portal tracts, and a few hepatocytic regenerative nodules were observed. The septa displayed a few bile ductules, macrophages containing autofluorescent lipofuscin granules, and lipocytes, which were particularly conspicuous in animals receiving vitamin A supplements (Fig. 2) . The electron microscope showed typical fibroblasts as well as lipocytes characterized by abundant rough endoplasmic reticulum, the dilated cisternae of which contained a fluffy material. In addition, the septa contained many cells that had vitamin A fluorescent fat droplets characteristic of lipocytes in part of their cytoplasm and conspicuous rough endoplasmic reticulum as seen in fibroblasts in other parts, with gradations in these features. These cells, apparently transitional forms between lipocytes and fibroblasts, were surrounded by layers of collagen. Both lipocytes and transitional cells were more conspicuous in animals supplemented with vitamin A. In the animals treated with CC14 for 24 weeks, the number of fibroblasts exceeded that of the lipocytes, and transitional cells were more frequent.
In animals in which vitamin A supplements had been discontinued 2 weeks before the examination, the number of fat droplets was smaller and vitamin A fluorescence less conspicuous. Occasional mitoses were seen in the lipocytes in the early stages of the experiment; they were not encountered in the later stages.
Immunofluorescent studies
Immunofluorescent studies of control livers with antibodies against collagen revealed type I collagen in portal tracts and only small bundles, irregularly distributed, in the parenchyma (Fig. 3A) . Type III collagen was observed as a loose network throughout the lobule and was also seen in portal fields and around central veins (Fig. 3B) . This network, which stains with antibody against type III procollagen as well as antibody against type III collagen, appeared identical with the reticulum fibers demonstrated by silver impregnation. After 2 weeks of treatment with CC14, the accumulation of lipocytes in the centrolobular zone was accompanied by type III collagen, and the distribution of type III collagen was again identical with that of the fibers demonstrated by silver impregnation. The distribution of type I collagen, by contrast, remained unchanged. The septa at 6 weeks' duration of the experiment consisted mainly of reticulum fibers and reacted with type III collagen antibody (Fig. 4A) ; some type I collagen bundles were also seen in septa (Fig. 4B) vations suggest that hypervitaminosis A favors hepatic fibrosis in man (18) , no evidence was obtained that the doses given to the rats increased fibroplasia. Vitamin A autofluorescence and fat droplets in lipocytes decreased as fibrosis proceeded, perhaps reflecting the role of vitamin A in the synthesis of glucosaminoglycans (19, 20) .
The newly formed collagen in its initial stages appears to be essentially type III collagen and type III procollagen and parallels the presence of reticulum fibers. It is possible that type III procollagen influences the size of fibers formed by type III collagen (15 
